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ABSTRACT : 

PURPOSE: To obtain a ball for cleaning to 
effectively clean an interior of a 
fine tube and to be easily manufactured. 



10/13/2004, EAST version: 1.4.1 



CONSTITUTION: Many fine pieces 10 of sponge 
rubber are radially extended 

outward at ends from a center, bundled to one at the 
center, and formed in such 

a manner that a profile is a ball state. In order 
to manufacture it, the 

rubber formed in a block state is cut out to many 
thread-like elements to form 

thread-like elements of the rubber. A specified 
number of the elements are 

bundled, aligned, bound at each specified interval 
to match a size of a ball, 

cut at an intermediate of the bound positions 
adjacent in contact, thereby 

forming the profile shape of the pieces of the 
rubber in the ball state. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ball for cleaning which washes the capillary of a 

heat exchanger, and its manufacture approach. 

[0002] 

[Description of the Prior Art] When a foreign matter is got blocked with these heat exchangers in a pipe 
or a foreign matter deposits in the wall of a pipe, the conduction of cooling water is checked and it 
becomes impossible to demonstrate the necessary engine performance, although it constitutes from the 
condenser and the various heat exchangers of a power generating plant so that conduction of the cooling 
water may be carried out and it may carry out heat exchange into a pipe. In such a case, an effort is 
applied, it is complicated to clean a capillary by the help and it is not effective. Then, the approach of 
cleaning the inside of a capillary through a sponge ball as an approach of cleaning simply and 
effectively in a capillary is performed. 

[0003] Dr aw i n g 4 explains signs that the capillary of a heat exchanger is cleaned using the ball for 
cleaning. 4 is a heat exchanger and 5 is a ball for cleaning by a diagram. It circulates through the ball 5 
for cleaning through a capillary with cooling water. Drawing 5 shows the appearance of the ball 5 for 
cleaning within a capillary 6. Rather than the bore of a capillary 6, the ball 5 for cleaning is formed in a 
major diameter a little, within a capillary, as shown in drawing, it is compressed flatly, moves with a 
stream, and cleans the wall of a capillary. The conduction of many is made to be carried out, and the ball 
5 for cleaning enters into a capillary suitably, and always cleans a capillary. 

[0004] As the above-mentioned ball 5 for cleaning, the sponge rubber of natural rubber or synthetic- 
rubber addition is used conventionally, and what formed this in the globular form is used. This ball 5 for 
cleaning is formed so that the conduction of the inside of a heat exchanger can be carried out with a 
stream and it may become the almost same specific gravity as water in the state of water absorption. 
Moreover, since a heat exchanger has some which become an elevated temperature considerably by the 
busy condition and seawater etc. may be used, predetermined thermal resistance and endurance are 
searched for according to a busy condition. Moreover, what attached abrasives on the surface of the ball 
so that the sludge in the wall of a capillary could be removed effectively is used. Moreover, since the 
ball for cleaning uses the thing of path size according to the path of a capillary, the ball for cleaning is 
provided with the product of various types with the quality of the material, size, etc. 
[0005] 

[Problem(s) to be Solved] The ball for cleaning currently used as a product which cleans capillaries, 
such as a heat exchanger, as mentioned above forms sponge rubber in the globular form of 
predetermined path size. Thus, as an approach of forming the ball for cleaning in a globular form, there 
are an approach of finally fabricating what carried out foaming to the globular form to a necessary 
globular form, and the approach of carrying out grinding of what carried out foaming to the 
predetermined letter of a block to a globular form, and fabricating to a necessary globular form. By the 
approach of carrying out foaming to a globular form, after ingredient kneading, foaming is carried out, it 
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vulcanizes, a skin is removed, and it produces in the shape of [ of a predetermined configuration ] a ball. 
In this case, there is futility for removing a skin or there is a trouble that processing effectiveness is bad. 
In using what carried out foaming to the letter of a block, it cuts into a predetermined small block from a 
big block, grinding of this is carried out, and it makes it a globular form. In this case, in order to carry 
out grinding to a globular form, the futility of an ingredient increases, and there is a trouble that 
processing effectiveness is also bad. 

[0006] Moreover, in the case of the ball for cleaning formed in the conventional globular form, when 
OFF disadvantage [ of the ball ] was carried out by the impeller of the pump which feeds cooling water 
etc., the configuration of a ball became unsymmetrical and there was a trouble that a ball may be stuck 
for a capillary. This invention is made that the above-mentioned trouble should be canceled, and 
forming the ball for cleaning can perform very easily the place made into the purpose, and washing area 
is greatly made compared with the conventional ball for cleaning, and it is going to offer the ball for 
cleaning and its manufacture approach of the heat exchanger which can perform effective cleaning. 
[0007] 

[Means for Solving the Problem] This invention is equipped with the next configuration in order to 
attain the above-mentioned purpose. That is, the split of much sponge rubber makes the edge of this split 
extend from a core to the method of outside at a radial, and it bands together to one at the core, and is 
characterized by forming an appearance in the shape of a ball. Moreover, in the manufacture approach of 
the ball for cleaning, much sponge rubber formed in the shape of a block is judged in the shape of [ of a 
book ] yarn, the filament of sponge rubber is formed, and it is characterized by to form an appearance 
configuration for the split of sponge rubber in the shape of a ball by judging the middle of the union 
location which bands together the whole fixed spacing according to the size of a ball, and adjoins while 
bundling the filament of this sponge rubber the number of predetermined and arranging it. Moreover, in 
case the filament of sponge rubber is bundled, it is characterized by using it combining the sponge 
rubber of a different kind which has specific functions, such as detergency and polish nature. 
[0008] 

[Function] By having banded together to one at the core and having made the split of the sponge rubber 
of an a large number book into the shape of a ball, compared with the conventional ball formed 
spherically, the front face of each split serves as washing surface area, big surface area as a whole can be 
obtained, by this, washing area increases and a cleaning effect can be heightened. Moreover, it becomes 
possible by forming a filament from the sponge rubber of the letter of a block, and making this into the 
shape of a ball in a body not to make an ingredient useless and to manufacture easily, 
[0009] 

[Example] Hereafter, the suitable example of this invention is explained to a detail based on an 
accompanying drawing. Dr awing 1 is the perspective view showing one example of the ball for cleaning 
of the heat exchanger concerning this invention. The ball for cleaning of an example is not what formed 
sponge rubber in the globular form one form, makes a radial extend from a core and forms the split of 
sponge rubber in a globular form. The split 10 currently used with the ball for cleaning of an example is 
sponge rubber with a width of face [ of 5mm ], and a thickness of 1 .5mm, and the diameter of a ball is 
about 40mm. 

[0010] The ball for cleaning as shown in drawing 1 is producible by the following approaches. First, 
drawing 2 after carrying out ingredient kneading of the sponge rubber (a) It forms in the shape of [ big ] 
a block by foaming so that it may be shown. Next, drawin g 2 after removing the skin of the sponge 
rubber formed in the shape of [ this / big ] a block (b) It cuts in the shape of [ long picture ] yarn so that 
it may be shown. 

[001 1] next, the filament of the sponge rubber judged in the shape of yarn -- drawing 3 (a) it is shown - 
as - a need number -- it arranges round and bands together at fixed spacing ( drawing^ (b)). The 
number and union location in the case of arranging the filament of sponge rubber are suitably set up with 
the size of the ball for cleaning. Subsequently, it is drawing 3 (c) by judging the mid-position of the 
adjoining union part. It forms in the shape of [ as shown ] a ball. When banding sponge rubber together, 
it is good to band together so that the union section may become as small as possible, the split of sponge 
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rubber extended from the core to the radial by banding together firmly and small — it is because it can 
form in a globular form mostly. In addition, union material is good to use the ingredient which is supple 
so that the wall of a capillary may not be damaged, in case a ball passes through the inside of a capillary. 

[0012] In the manufacture approach of this example, since it considers as the split ingredient which 
judges this in the shape of yarn, and forms a ball after forming sponge rubber in the shape of [ big ] a 
block, it can obtain by very easy actuation that there being no futility of the ingredient of sponge rubber, 
and forming in the shape of a ball should just only band together. This enables it to offer the ball for 
cleaning by low cost. Although the ball for cleaning carries out exchange use as an article of 
consumption, according to this manufacture approach, ** of being able to mass-produce easily and 
supplying easily becomes possible. In addition, it can also make it easy to change the magnitude of a 
ball and can respond to various products easily. 

[0013] Moreover, since the ball for cleaning obtained by this approach consists of many splits 10 as 
shown in drawing 1 , the surface area as a ball for cleaning increases greatly compared with the 
conventional ball for cleaning, the washing area in the case of cleaning becomes large, and it can 
heighten a cleaning effect by this. The loading of sponge with a large washing area of a ball decreases, 
and it means that a cleaning effect increases. 

[0014] Moreover, dr awing 3 (a) Since much sponge rubber of the shape of yarn of a book is arranged in 
case a ball is formed so that it may be shown, it becomes possible by combining a dissimilar material at 
this time to produce the ball for cleaning by the composite which has various effectiveness. For 
example, it is possible by combining an ingredient with high high ingredient of a cleaning effect, polish 
nature, or grindability to obtain the ball for cleaning having detergency and polish nature. Moreover, 
even when a ball is partially damaged with'a pump etc., in the case of the ball for cleaning of this 
example, it is possible to act so that a globular form may be held, to have not said that it is got blocked 
within a capillary, and to acquire a fixed cleaning effect. 

[0015] The actuation made into a globular form becomes easy, and the manufacture approach of the ball 
for cleaning concerning this invention can make manufacture of the ball for cleaning easy while it can 
be characterized by forming sponge rubber in the shape of a ball using actuation of banding together and 
can exclude the futility of an ingredient by this, as mentioned above. In addition, of course, it is also 
possible to use complexly the ingredient which to say nothing of the ability to use an ingredient suitably 
as sponge rubber which forms the ball for cleaning has various kinds of descriptions, such as polish 
nature and endurance, as mentioned above. Moreover, although each above-mentioned example mainly 
explained using the ball for cleaning for a heat exchanger, this ball for cleaning can be applied also to 
washing in various capillaries like washing in pipes, such as food manufacturing equipment. 
[0016] 

[Effect of the Invention] According to the ball for cleaning of the heat exchanger concerning this 
invention, as mentioned above, it becomes possible for the washing area of a ball to become large and to 
perform effective cleaning. Moreover, the extent ball shape which is also a case as the split of a ball 
suffered a loss partially can be maintained, and the problem of getting it blocked within a capillary can 
be abolished. Moreover, according to the manufacture approach of the ball for cleaning concerning this 
invention, it is possible to produce the ball for cleaning easily, and it becomes possible to hold down a 
production cost low. Moreover, higher efficacy, such as becoming possible easily to also obtain the ball 
for cleaning which has a necessary compound function, is done so. 



[Translation done.] 
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